Genes that induce apoptosis: transcriptional regulation in identified, doomed neurons of the Drosophila CNS.
Hormones and trophic factors provide cues that control neuronal death during development. These developmental cues in some way regulate activation of apoptosis, the mechanism by which most, if not all, developmentally programmed cell deaths occur. In Drosophila, apoptosis can be induced by the expression of the genes reaper, grim, or head involution defective. We demonstrate that prior to the death of a set of identifiable doomed neurons, these neurons accumulate transcripts of the reaper and grim genes, but do not accumulate transcripts of the head involution defective gene. Death of these doomed neurons can be suppressed by two manipulations: by increasing the levels of the steroid hormone 20-hydroxyecdysone or by decapitation. We have investigated the impact that these two manipulations have on reaper expression. Steroid treatment prevents the accumulation of reaper transcripts, whereas decapitation results in the accumulation of lower levels of reaper transcripts that are not sufficient to activate apoptosis. These data demonstrate that in vivo, reaper, and grim transcripts accumulate coordinately in a set of identified doomed neurons prior to the onset of apoptosis. These observations raise the possibility that products of the reaper and grim genes act in concert in postembryonic neurons to induce apoptosis. That reaper transcript accumulation is regulated by the steroid hormone titer and by the presence of the head is evidence that developmental factors control programmed cell death by regulating the expression of genes that induce apoptosis.